Abstract: In this paper, we introduce the notions of L-fuzzy quasi-uniformities and Lfuzzy interior operators in complete residuated lattices. We investigate the L-fuzzy quasiuniformities induced by L-fuzzy interior operators. We study the relationships between Lfuzzy interior operators and L-fuzzy quasi-uniformities. We give their examples.
Introduction
Many researcher introduced the notion of fuzzy uniformities in unit interval [0, 1] [1], complete distributive lattices [3, 8, 9] , commutative unital quantales [6] and complete quasi-monoidal lattices [15] .
Kim [9] introduced the notion of fuzzy quasi-uniformities as an extension of Lowen in strictly two-sided, commutative quantales. Ramadan [12, 13] investigated the relations among the families of L-fuzzy topology, L-neighborhood system, L-fuzzy topogenous structures and L-fuzzy quasi-uniformity.
In this paper, we introduce the notions of L-fuzzy interior operators and Lfuzzy quasi-uniformities in complete residuated lattices [5] . We investigate the L-fuzzy quasi-uniformities induced by L-fuzzy interior operators. We study the relationships between L-fuzzy interior operators and L-fuzzy quasi-uniformities. We give their examples. (C2) (L, ⊙, 1) is a commutative monoid;
Preliminaries
In this paper, we assume that (L, ≤, ⊙, →, ⊕, * ) is a complete residuated lattice with an order reversing involution x * = x → 0 which is defined by x ⊕ y = (x * ⊙ y * ) * unless otherwise specified and we denote L 0 = L − {0}. Lemma 2. [2, 5, 6, 15] For each x, y, z, x i , y i , w ∈ L, we have the following properties.
(
The pair (X, U ) is called an L-fuzzy quasi-uniform space. Let U X and U Y be L-fuzzy quasi-uniformities on X and Y , respectively and f : X → Y be a map. Then f is called LF -uniformly continuous if
Remark 5. Let U be an L-fuzzy quasi-uniformity on X. Then by (QU1) and (QU2), we have
We have the following properties.
(1)
From the definition of int U (λ, r), there exists u ∈ S(X × X, A) with
On the other hand, since
It is a contradiction. Hence the result hold.
In the following theorem, we obtain an L-fuzzy quasi-uniform structure from an L-fuzzy interior operator.
where is taken over every finite family {u λ i | i = 1, 2, 3, ...., n}. Then we have the following properties.
There exist two finite families
we have
Since u λ i ≥ 1 △ from Lemma 7(1),
(QU5) Suppose there exists u ∈ L X×X such that
There exists a finite family
It is a contradiction. Thus
Hence int U int ≥ int.
It is a contradiction.
Theorem 9. Let (X, U ) and (Y, V) be L-fuzzy quasi uniform spaces and ρ, r) ).
we have 
Example 11. Let X = {x, y, z} be a set and (L = [0, 1], ⊙, →) be a residuated lattice defined as 
otherwise.
Since w •w = w and (w ⊙w)•(w ⊙w) = w ⊙w, U is an L-fuzzy quasi-uniformity on X. By Theorem 6, we obtain L-fuzzy interior operator int U :
We have int(int(λ, r), r) = int(λ, r). 
